
MATHS

BOOKS - RD SHARMA MATHS (HINGLISH)

TRIGONOMETRIC RATIOS OF MULTIPLE AND SUBMULTIPLE

ANGLES

Solved Examples And Exercises

1. If  then  is equal to

Watch Video Solution

5 sinα = 3sin(α + 2β) ≠ 0, tan(α + β)

2. If  ,then  is equal to (a)  (b)  (c)  (d) 

Watch Video Solution

tan θ =
a

b
b cos 2θ + a sin 2θ a b

a

b

b

a

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_fPF1XhVgneNb
https://dl.doubtnut.com/l/_IvlRYLhPzPSG
https://dl.doubtnut.com/l/_xZtkVtBsj09A


3. Prove that: 

Watch Video Solution

cos2 A + cos2(A + ) + cos2(A − ) =
2π

3

2π

3

3

2

4. If   (b) 

 (c)  (d) none of these

Watch Video Solution

2 tanα = 3tanβ, then tan(α − β) = (a)
sin 2β

5 − cos 2β
cos 2β

5 − cos 2β

sin 2β

5 + cos 2β

5. Prove that: 

Watch Video Solution

sin2 24∘ − sin2 6∘ =
√5 − 1

8

6. What is the value of  .

A.  .

B.  .

cos 36∘

√5 + 1

4

√5 − 1

4

https://dl.doubtnut.com/l/_xZtkVtBsj09A
https://dl.doubtnut.com/l/_k9i3KS1oOYjb
https://dl.doubtnut.com/l/_RyToQ7sVX3L9
https://dl.doubtnut.com/l/_wtypG0BnlrvY


C.  .

D. None of these

Answer: A

Watch Video Solution

√5 + 1

2

7. Prove that: 

Watch Video Solution

sin2 240 − sin2 60 =
√5 − 1

8

8. Prove that:  .

Watch Video Solution

cos 180 =
√10 + 2√5

4

9. If , then  

(a)  

tan = √ tan( )
θ

2

1 − e

1 + e

α

2
cosα =

1 − e cos(cos θ + e)

https://dl.doubtnut.com/l/_wtypG0BnlrvY
https://dl.doubtnut.com/l/_qrf110KP87MF
https://dl.doubtnut.com/l/_WoAepOOTuomy
https://dl.doubtnut.com/l/_yfMyESOYkrty


(b)  

(c)  

(d) 

Watch Video Solution

1 + e cos θ

cos θ − e
1 − e cos θ

cos θ − e
cos θ − e

1 − e cos θ

10. If  is equal to

Watch Video Solution

cos 2x + 2 cos x = 1then, (2 − cos2 x)sin2 x

11. If  are acute angles satisfying 

  (b)  (c) 

 (d) 

Watch Video Solution

αandβ

cos 2α = , then tanα =
3 cos 2β − 1

3 − cos 2β
√2 tanβ tanβ

1

√2

√2 cot β cot β
1

√2

12. Prove that: 

Watch Video Solution

cos2 A + cos2(A + ) + cos2(A − ) =
π

3

π

3

3

2

https://dl.doubtnut.com/l/_yfMyESOYkrty
https://dl.doubtnut.com/l/_aiD5RgRTfXly
https://dl.doubtnut.com/l/_hggJpzjeDdhh
https://dl.doubtnut.com/l/_YdcNF8SlsmTd


13. Prove that: 

Watch Video Solution

cos2 48∘ − sin2 12∘ =
√5 + 1

8

14. The value of  is

Watch Video Solution

sin 5α − sin 3α

cos 5α + 2 cos 4α + cos 3α

15. If  (a)  (b) 

 (c) 1 (d) none of these

Watch Video Solution

cos θ = (a + ), cos 3θ = λ(a3 + ), thenλ =
1

2

1

a

1

a3
−

1

4
1

4

16. Prove that: 

Watch Video Solution

tanA + tan(600 + A) − tan(600 − A) = 3tan3A

https://dl.doubtnut.com/l/_YdcNF8SlsmTd
https://dl.doubtnut.com/l/_XjnJl2xs8V03
https://dl.doubtnut.com/l/_zPx6azSwhR0r
https://dl.doubtnut.com/l/_A0fn85jD7Q8r
https://dl.doubtnut.com/l/_wkxGQpGM8jca


17. If  , prove that 

Watch Video Solution

tan2θ = 2 tan2 ϕ + 1 cos 2θ + sin2 ϕ = 0.

18. If  , prove that: 

Watch Video Solution

θ =
π

2n + 1
2n cos θ cos 2θcos 22cos 2n− 1θ = 1.

19. Prove that: 

Watch Video Solution

cot A + cot(600 + A) − cot(600 − A) = 3 cot 3A

20. Prove that: 

Watch Video Solution

cos2 480 − sin2 120 =
√5 + 1

8

https://dl.doubtnut.com/l/_wkxGQpGM8jca
https://dl.doubtnut.com/l/_Nu36qRc2oe4w
https://dl.doubtnut.com/l/_CHLvtiSXFEAp
https://dl.doubtnut.com/l/_RDczr4OwbIn8
https://dl.doubtnut.com/l/_vWCVyLzd4hmQ


21. Find     and   of the following :  in

quadrant II

Watch Video Solution

sin
x

2
, cos

x

2
tan

x

2
tanx = − , x

4
3

22. Find the values of 

Watch Video Solution

cos π
8

23. Prove that:

Watch Video Solution

sin( )sin( )sin( )sin( )sin( )sin( )sin( ) =
π

14

3π

14

5π

14
7π
14

9π

14

11π

14

13π

14

24. Prove that:

Watch Video Solution

(1 + sec 2θ)(1 + sec 4θ)(1 + sec 8θ)(1 + sec 2nθ) = tan2nθ cot θ, n ∈ N.

https://dl.doubtnut.com/l/_AlVdcqzEyB89
https://dl.doubtnut.com/l/_xWpV5Y37O0ok
https://dl.doubtnut.com/l/_dEe0woA9okEe
https://dl.doubtnut.com/l/_8XgTlpMli4Sw


25. If  , prove that: 

Watch Video Solution

θ =
π

2n + 1
2n cos θ cos 2θcos 22cos 2n− 1θ = 1.

26. Prove that: 

Watch Video Solution

cos( )cos( )cos( ) = − ,
π

7

2π

7

4π

7

1

8

27. If  and  are distict roots of  prove that 

Watch Video Solution

α β a cos θ + b sin θ = c,

sin(α + β) =
2ab

a2 + b2

28. 

Watch Video Solution

sin2( + ) − sin2( − ) = sinA
A

2

π

8

A

2

π

8

1

√2

https://dl.doubtnut.com/l/_8XgTlpMli4Sw
https://dl.doubtnut.com/l/_KHGChkKOfFIc
https://dl.doubtnut.com/l/_Um5xuTWosH30
https://dl.doubtnut.com/l/_p6WLOZcUgZWP
https://dl.doubtnut.com/l/_28kpBo7O1Q0q
https://dl.doubtnut.com/l/_XOdBLZudRHbi


29. 

Watch Video Solution

sin 4A = 4 cos3 A sinA − 4 sin3 A cosA

30. If  , show that 

Watch Video Solution

tanA = andtanB =
1

7

1

3
cos 2A = sin 4B.

31. If  , prove that 

Watch Video Solution

2tan = tan( )
α

2

β

2
cosα =

3 + 5 cos β

5 + 3 cos β

32. If  as its roots , then prove that

  

Watch Video Solution

a cos 2θ + b sin 2θ = chasαandβ

tanα + tanβ =
2ab
a + c

tanα + tanβ =
c − a

c + a
tan(α + β) =

b

a

https://dl.doubtnut.com/l/_XOdBLZudRHbi
https://dl.doubtnut.com/l/_4NypkegR0aqi
https://dl.doubtnut.com/l/_cQfj3EFf0irR
https://dl.doubtnut.com/l/_MvIFxvQ28IcZ


33. If  then prove that 

Watch Video Solution

cosα + cos β = 0 = sinα + sinβ,

cos 2α + cos 2β = − 2 cos(α + β).

34. Prove that: 

Watch Video Solution

sin( )sin( )sin( )sin( ) =
π

5

2π

5

3π

5
4π
5

5

16

35. 

Watch Video Solution

sin 5θ =

36. Prove that: 

Watch Video Solution

sin4( ) + sin4( ) + sin4( ) + sin4( ) =
π

8

3π

8

5π

8
7π
8

3

2

https://dl.doubtnut.com/l/_EIWwxHuTWga6
https://dl.doubtnut.com/l/_8dqDix2PEvz1
https://dl.doubtnut.com/l/_ubS0adnv2gmA
https://dl.doubtnut.com/l/_HaXaA5rg8oVA


37. Prove that:

Watch Video Solution

tan 60tan 420tan 660tan 780 = 1.

38. If  a)  (b)  (c) 

 (d) none of these

Watch Video Solution

tanα = , then
1 − cos β

sinβ
tan 3α = tan 2β tan 2α = tanβ

tan 2β = tanα

39. Prove that:  .

Watch Video Solution

sin 360 =
√10 − 2√5

4

40. The value of  is equal to  (b)  (c)  (d) none

of these

Watch Video Solution

cos 3θ

2 cos 2θ − 1
cos θ sin θ tan θ

https://dl.doubtnut.com/l/_eLynJHNhm78i
https://dl.doubtnut.com/l/_SIT8bD3xZE4W
https://dl.doubtnut.com/l/_oShBvbds9q5h
https://dl.doubtnut.com/l/_WbmRQvEAyKAP


41. The value of  is  (b)  (c)  (d)

none of these

Watch Video Solution

cos4 θ + sin4 θ − 6 cos2 θ cos 2θ s ∈ 2θ cos 4θ

42. Prove that: 

Watch Video Solution

+ = −
sinπ

10

sin(13π)

10

1

2

43. If   (b)  (c)  (d)

Watch Video Solution

tan(π/4 + θ) + tan(π/4 − θ) = λ sec 2θ, them 3 4 1 2

44. Prove that: 

Watch Video Solution

= sin 4x
1 + cos 4x

cot x − tanx

1

2

https://dl.doubtnut.com/l/_3veix4w0GFsj
https://dl.doubtnut.com/l/_c2PWR11JCEU9
https://dl.doubtnut.com/l/_1rutdJX7u7yG
https://dl.doubtnut.com/l/_hy9Yo9tFjapV


45. Prove that: 

Watch Video Solution

= cos 2x − cos 3x
cos 7x − cos 8x

1 + 2 cos 5x

46. To prove =

Watch Video Solution

cos 5x + cos 4x

1 − 2 cos 3x
−cos 2x − cos x

47. If  is equal to  (b)  (c) 

(d) 

Watch Video Solution

tan θ = tthentan2θ + sec 2θ
1 + t

1 − t

1 − t

1 + t

2t

1 − t
2t

1 + t

48. Prove that: 

Watch Video Solution

cot = √2 + √3 + √4 + √6
π

24

https://dl.doubtnut.com/l/_UUAUlS81YHUC
https://dl.doubtnut.com/l/_ne0ipDP8D5Vd
https://dl.doubtnut.com/l/_siivU3k1YyG4
https://dl.doubtnut.com/l/_xIISKMMQaSSW


49.  is equal to (A)  (B)  (C)  (D) none

of these

Watch Video Solution

sec 8A − 1

sec 4A − 1

tan 2A

tan 8A

tan 8A

tan 2A

cot 8A

cot 2A

50. If  lies in the interval  (b) 

(c)  (d) none of these

Watch Video Solution

A − 2 sin2 θ − cos 2θ, thenA [ − 1, 3] [1, 2]

[ − 2, 4]

51. Prove that  never lies between  .

Watch Video Solution

tan 3x

tanx
and3

1

3

52. The value of  is 1 (b) 2 (c) 3

(d) 4

Watch Video Solution

(cot( ) − tan )
2
(1 − 2 tanx cot 2x)

x

2
x

2

https://dl.doubtnut.com/l/_V9XYHjIVLgO1
https://dl.doubtnut.com/l/_N0KZ8SbeqTJv
https://dl.doubtnut.com/l/_SaItHfoavVuF
https://dl.doubtnut.com/l/_nqXkDfQO7lBS


53. Prove that 

Watch Video Solution

cos3 A + cos3(1200 + A) + cos3(2400 + A) = cos 3A
3

4

54. Simplify 

Watch Video Solution

2 sin2 β + 4 cos(α + β)sinα sinβ + cos 2(α + β)

55. Prove that: 

Watch Video Solution

tan = √4 + 2√2 − (√2 + 1)
π

16

56. Prove that .

Watch Video Solution

tan 7 = √6 − √3 + √2 − 2
1∘

2

https://dl.doubtnut.com/l/_nqXkDfQO7lBS
https://dl.doubtnut.com/l/_jWB5AWQYqSFG
https://dl.doubtnut.com/l/_o5uZ3PijqwNd
https://dl.doubtnut.com/l/_lmcLXLPJtdOb
https://dl.doubtnut.com/l/_qTeuMx1wLzvM


57. Prove that:

Watch Video Solution

=
sec 8θ − 1

sec 4θ − 1

tan 8θ

tan 2θ

58. Prove that: 

.

Watch Video Solution

(cosA + cosB)
2

+ (sinA − sinB)
2

= 4 cos2( )
A + B

2

59. Prove that:

Watch Video Solution

(1 + )(1 + )(1 + )(1 + ) =
cos π

8

cos(3π)

8

cos(5π)

8

cos(7π)

8

1

8

60. If , where  , then �nd the values of 

 and 

Watch Video Solution

sinA =
3

5
00 < A < 900

sin 2A, cos 2A, tan 2A sin 4A

https://dl.doubtnut.com/l/_DvoJdDkyRYXK
https://dl.doubtnut.com/l/_bPjEphNJzqdG
https://dl.doubtnut.com/l/_pZNfv8sk8akw
https://dl.doubtnut.com/l/_1SbMKKwTixpm


61. Find the value of 

A. 

 

B. 

 

C. 

 

D. None of these

Answer: A

Watch Video Solution

sin( )sin( )
π

10

13π

10

−
1

4

1

4

−
1

2

62. `Show that: sqrt(2+sqrt(2+sqrt(2+2cos8theta)))=2costheta,0 `

Watch Video Solution

https://dl.doubtnut.com/l/_1SbMKKwTixpm
https://dl.doubtnut.com/l/_wtOkoPAoSBIa
https://dl.doubtnut.com/l/_u2gaPTeWUYIG


63. If  prove that  , where `0

Watch Video Solution

tanα = , sinβ = ,
1

7

1

√10
α + 2β =

π

4

64. If  then 

Watch Video Solution

tan( + ) = tan3( + )
π

4

θ

2

π

4

α

2

sin(θ) =
sin(α)(3 + sin2(α))

1 + 3 sin2(α)

65. If  prove that

Watch Video Solution

sin(θ + α) = aand sin(θ + β) = b,

cos 2(α − β) − 4ab cos(α − β) = 1 − 2a2 − 2b2

66. Prove that: 

Watch Video Solution

tanα + 2 tan 2α + 4 tan 4α + 8 cot 8α = cot α

https://dl.doubtnut.com/l/_u2gaPTeWUYIG
https://dl.doubtnut.com/l/_ulfAMZonvhLZ
https://dl.doubtnut.com/l/_gTSaV7aHcXui
https://dl.doubtnut.com/l/_zLZYIX0TRfH2
https://dl.doubtnut.com/l/_WFmwUAd0kCJ6


67. If  , where  being acute angle, prove that 

Watch Video Solution

tanα =
p

q
α = 6β, α

{p cos ec2β − q sec 2β} = √p2 + q21
2

68. If  , prove that  .

Watch Video Solution

cos θ = cosα cos β tan tan = tan2θ + α

2

θ − α

2

β

2

69. If  , prove that  .

Watch Video Solution

tan = √
θ

2

a − b

a + b

tanφ

2
cos θ =

a cosφ + b

a + b cosφ

70. Prove that: 

Watch Video Solution

= (2 cos θ − 1)(2 cos 2θ − 1)(2cos 22θ − 1)...(2cos 2n− 1θ − 1
2cos 2nθ + 1

2 cos θ + 1

https://dl.doubtnut.com/l/_WFmwUAd0kCJ6
https://dl.doubtnut.com/l/_nNv5Pekq0MKu
https://dl.doubtnut.com/l/_oyCsBKaix762
https://dl.doubtnut.com/l/_ME3sFVdE0Pg1
https://dl.doubtnut.com/l/_ko7LQJhytRbK


71. If  , prove that  .

Watch Video Solution

tan = √
θ

2
a − b

a + b

tanφ

2
cos θ =

a cosφ + b

a + b cos ϕ

72. Prove that: 

Watch Video Solution

sin 3e sin3 e + cos 3e cos3 e = cos3 2e

73. If  , then prove that 

Watch Video Solution

cosα + cos β + cos γ = 0

cos 3α + cos 3β + cos 3γ = 12 cosα cos β cos γ

74. If  , prove that one value of cos θ =
cosα − cos β

1 − sinα sinβ

tan =
θ

2

tan − tan
α

2

β

2

1 − tan − tanα

2

β

2

https://dl.doubtnut.com/l/_ko7LQJhytRbK
https://dl.doubtnut.com/l/_z6pbj5RdKxIH
https://dl.doubtnut.com/l/_0H5e99NY0YML
https://dl.doubtnut.com/l/_K4TcflCocMmw
https://dl.doubtnut.com/l/_IJImM00l8k8l


Watch Video Solution

75. If  , prove that 

 .

Watch Video Solution

cos θ =
cosα − cos β

1 − cosα. cos β

tan = ± tan( )cot( )
θ

2
α

2

β

2

76. 

Watch Video Solution

sin 5A = 5 cos4 A sinA − 10 cos2 A sin3 A + sin5 A

77. Prove that: 

Watch Video Solution

cos 5A = 16 cos5 A − 20 cos3 A + 5 cosA

78. Prove that:  .

Watch Video Solution

sin 18∘ =
√5 − 1

4

https://dl.doubtnut.com/l/_IJImM00l8k8l
https://dl.doubtnut.com/l/_BEewZKt1ioLl
https://dl.doubtnut.com/l/_qxMHW5GxoFYb
https://dl.doubtnut.com/l/_PT0MkXAIes21
https://dl.doubtnut.com/l/_MQWIN6pr64wh


79. Prove that:  for all values of  .

Watch Video Solution

|sin θsin(60 − θ)sin(60 + θ)| ≤
1

4
θ

80. Prove that: 

Watch Video Solution

= tanθ
sin 2θ

1 + cos 2θ + sin θ

81. Prove that 

Watch Video Solution

= cot θ
sin(2θ)

1 − cos 2θ

82. Prove that: 

Watch Video Solution

= tan( − θ)
cos 2θ

1 + sin 2θ

π

4

https://dl.doubtnut.com/l/_MQWIN6pr64wh
https://dl.doubtnut.com/l/_uGrKMS8WbZuD
https://dl.doubtnut.com/l/_8WdnM5jOe0Qa
https://dl.doubtnut.com/l/_aoX2ixgsLtu0
https://dl.doubtnut.com/l/_JLXmnfyg4OmY


83. Prove that: 

Watch Video Solution

= cot θ
1 + sin 2θ + cos 2θ

1 + sin 2θ − cos 2θ

84. Prove that: 

Watch Video Solution

= tan( )
1 + sin θ − cos θ

1 + sin θ + cos θ

θ

2

85. Prove that: 

Watch Video Solution

= tan( − )
cos θ

1 + sin θ

π

4

θ

2

86. Prove that: 

Watch Video Solution

sin 100sin 300sin 500sin 700 = .
1

16

87. cos 4x = 1 − 8 sin2 x cos2 x

https://dl.doubtnut.com/l/_gVoQAITSeVj5
https://dl.doubtnut.com/l/_GU9Tm8GnzaMy
https://dl.doubtnut.com/l/_hVxe9oWLuJfx
https://dl.doubtnut.com/l/_CfPOvtwoZlVo
https://dl.doubtnut.com/l/_2DrWuUxp7FMA


Watch Video Solution

88. Prove that: 

Watch Video Solution

= tanx
sin 5x − 2 sin 3x + sinx

cos 5x − cos x

89. 

Watch Video Solution

= 2 sinx
sinx − sin 3x

sin2 x − cos2 x

90. Express each of the following as the sum or di�erence of sines and

cosines: 

Watch Video Solution

 2 sin 4θ sin 3θ

91. Show that 

Watch Video Solution

√3 cos ec 200 − sec 200 = 4.

https://dl.doubtnut.com/l/_2DrWuUxp7FMA
https://dl.doubtnut.com/l/_lBjsMM7VWmGc
https://dl.doubtnut.com/l/_rbEVvP78mYcT
https://dl.doubtnut.com/l/_m5taySss9X3X
https://dl.doubtnut.com/l/_QS38Dy2KGrzm


92. Prove that: 

Watch Video Solution

tan 4θ =
4tanθ(1 − tan2 θ)

1 − 6 tan2 θ + tan4 θ

93. If `tanx=3/4,pi

Watch Video Solution

94. Find 

A. 1/16

B. 1/8

C. 1/2

D. None of these

Answer: A

: cos 200cos 400cos 600cos 800

https://dl.doubtnut.com/l/_QS38Dy2KGrzm
https://dl.doubtnut.com/l/_9khr4LpPjz3L
https://dl.doubtnut.com/l/_COPPQeV5vqtR
https://dl.doubtnut.com/l/_pNLJ3qp2mIiA


Watch Video Solution

95. Prove that : 

Watch Video Solution

cos( )cos( )cos( ) =
π

7

2π

7

3π

7

1

8

96. Show that: 

Watch Video Solution

sin 500cos 850 =
1 − √2sin 350

2√2

97. Prove that 

Watch Video Solution

cos(2 )cos(4 )cos(8 )cos(14 ) =
π

15

π

15

π

15

π

15

1

16

98. 

Watch Video Solution

sin( ) ⋅ sin(5 ) ⋅ sin(7 )
π

18

π

18

π

18

https://dl.doubtnut.com/l/_pNLJ3qp2mIiA
https://dl.doubtnut.com/l/_9mwYtczmiU2b
https://dl.doubtnut.com/l/_NAymbQV3kas6
https://dl.doubtnut.com/l/_Vs7qEtk4U0sh
https://dl.doubtnut.com/l/_Qrf2xn5Ntr3G
https://dl.doubtnut.com/l/_iN8fQKi86uTQ


99. 

 =

Watch Video Solution

cos( )cos( )cos( )cos( )cos( )cos( )cos( )
π

15

2π

15

3π

15

4π

15

5π

15

6π

15

7π

15
1

27

100. If  and  prove that: 

Watch Video Solution

sinα + sinβ = a cosα + cos β = b

cos(α − β) = ( )
a2 + b2 − 2

2

101. 

Watch Video Solution

sinα + sinβ = a, cosα + cos β = b ⇒ sin(α + β)

102. Prove that  where 

Watch Video Solution

√ = tan θ
1 − cos 2θ

1 + cos 2θ
tan θ > 0

https://dl.doubtnut.com/l/_iN8fQKi86uTQ
https://dl.doubtnut.com/l/_n5stcFFEmsc7
https://dl.doubtnut.com/l/_uWBEPwusYMJy
https://dl.doubtnut.com/l/_kPuVXkXqZHA2


103. Prove that: 

Watch Video Solution

= cot θ
sin 2θ

1 − cos 2θ

104. Prove that: 

Watch Video Solution

= tanθ
sin 2θ

1 + cos 2θ

105. Prove that: 

Watch Video Solution

 √2 + √2 + 2 cos 4θ = 2 cos θ

106. 

Watch Video Solution

= tan θ
1 + sin 2θ − cos 2θ

1 + sin 2θ + cos 2θ

https://dl.doubtnut.com/l/_kPuVXkXqZHA2
https://dl.doubtnut.com/l/_FlOnPd4TWnZg
https://dl.doubtnut.com/l/_btasMLbzuTLh
https://dl.doubtnut.com/l/_l7aDZi6zj1PO
https://dl.doubtnut.com/l/_MPqCl1JQnbjl


107. 

Watch Video Solution

= tan θ
sin θ + sin 2θ

1 + cos θ + cos 2θ

108. Prove that: 

Watch Video Solution

= tan( − θ)
cos 2θ

1 + sin 2θ

π

4

109. Prove that: 

Watch Video Solution

= tan( − )
cos θ

1 + sin θ

π

4
θ

2

110. Prove that: 

Watch Video Solution

sin2( ) + sin2( ) + sin2( ) + sin2( ) = 2
π

8

3π

8

5π

8

7π

8

https://dl.doubtnut.com/l/_CoXApSxmWKIU
https://dl.doubtnut.com/l/_yBmabrBvYwqA
https://dl.doubtnut.com/l/_RdmccANFZXIo
https://dl.doubtnut.com/l/_sNZTbK6Udv7r


111. Prove that:

Watch Video Solution

(cosα + cos β)2 + (s ∈ α + s ∈ β)2 = 4 cos2  ( )
α − β

2

112. Prove that: 

Watch Video Solution

1 + cos2 2x = 2(cos4 x + sin4 x)

113. 

Watch Video Solution

cos3 2θ + 3 cos 2θ = 4(cos6 θ − sin6 θ)

114. Prove that : 

Watch Video Solution

(sin 3A + sinA)sinA + (cos 3A − cosA)cosA = 0

https://dl.doubtnut.com/l/_gAoDPo4Kd2TB
https://dl.doubtnut.com/l/_xWHthKd5HuWC
https://dl.doubtnut.com/l/_Eixl3RCjrd9V
https://dl.doubtnut.com/l/_e1e2AtCg35dn


115. Prove that:

Watch Video Solution

cos2( − θ) − sin2( − θ) = s ∈ 2θ
π

4

π

4

116. Prove that: 

Watch Video Solution

cos 4A = 1 − 8 cos2 A + 8 cos4 A

117. Prove that

Watch Video Solution

3(sinx − cos x)4 + 4(sin6 x + cos6 x) + 6(sinx + cos x)2 = 13

118. 

Watch Video Solution

cos6 A − sin6 A = cos 2A(1 − sin2 2A)
1

4

https://dl.doubtnut.com/l/_vUiEAe2Vibyq
https://dl.doubtnut.com/l/_Asg4YZS64HXi
https://dl.doubtnut.com/l/_WNUCkC8Pz2WM
https://dl.doubtnut.com/l/_RyNQqxfwxNy2


119. Prove that:  .

Watch Video Solution

tan( + θ) + tan( − θ) = 2 sec 2θ
π

4

π

4

120. Prove that: 

Watch Video Solution

cot2 A − tan2 A = 4 cot 2A cos ec2A

121. 

Watch Video Solution

sin 4A = 4 sinA cos3 A − 4 cosA sin3 A

122. Prove that: 

Watch Video Solution

 s ∈ 3x + s ∈ 2x − s ∈ x = 4s ∈ x
cos x

2

cos(3x)

2

https://dl.doubtnut.com/l/_quUG2Gcgswmu
https://dl.doubtnut.com/l/_wkTTvZBiyZgT
https://dl.doubtnut.com/l/_G22uepMoPmPC
https://dl.doubtnut.com/l/_pSiK3ClM42wC


123. If  lies in the IIIrd quadrant, �nd the values of 

Watch Video Solution

cos x =   − and x
3

5

, and s ∈ 2x.
cos x

2

sinx

2

124. If  lies in IIInd quadrant, �nd the values of 

Watch Video Solution

cos x = − and x
3

5

sin 2x and sin( ).
x

2

125. If  lies in IInd quadrant, �nd the values of 

Watch Video Solution

sinx = and x
√5

3

, andtan .
cos x

2

sinx

2
x

2

126. Prove that 

Watch Video Solution

1 + cos2 2x = 2(cos4 x + sin4 x)

https://dl.doubtnut.com/l/_JdqEoJ1VlX6L
https://dl.doubtnut.com/l/_G7zQOEpzozPQ
https://dl.doubtnut.com/l/_fDeNalfNAmXF
https://dl.doubtnut.com/l/_a1pF6wcaxmNl


127. If  is acute, �nd the 

Watch Video Solution

cos θ = and θ
4
5

tan 2θ

128. If  and  �nd the value of 

Watch Video Solution

sinx =
4

5
0 < x < ,

π

2
sin 4x

129. Prove that: 

Watch Video Solution

 cos 70cos 140cos 280cos 560 =
s ∈ 680

16cos 830

130. Prove that: 

Watch Video Solution

cos( )cos( )cos( )cos( ) =
π

5

2π

5
4π
5

8π

5

−1

16

https://dl.doubtnut.com/l/_a1pF6wcaxmNl
https://dl.doubtnut.com/l/_tknLEXQr07Nk
https://dl.doubtnut.com/l/_3B79aGvvgUHO
https://dl.doubtnut.com/l/_p4Xr4NPR4vfO
https://dl.doubtnut.com/l/_7K0sv1cjvSfr


131. 

Watch Video Solution

cos( )cos( )cos( )cos( ) =
2π

65
4π
65

8π

65

16π

65

1

16

132. If  prove that 

Watch Video Solution

2 tanα = 3tanβ, tan(α − β) =
sin 2β

5 − cos 2β

133. 

Watch Video Solution

sinα + sinβ = a, cosα + cos β = b ⇒ sin(α + β)

134. If  and  prove that: 

Watch Video Solution

sinα + sinβ = a cosα + cos β = b

cos(α − β) = ( )
a2 + b2 − 2

2

https://dl.doubtnut.com/l/_2euxqIMV1s8n
https://dl.doubtnut.com/l/_xpiLRCUBDXqv
https://dl.doubtnut.com/l/_XymLwVKGYy4k
https://dl.doubtnut.com/l/_3oEZbfSGxNMJ


135. If  prove that 

Watch Video Solution

cos θ = ,
cosα + cos β

1 + cosα cos β
=   = −

tan θ
2

tanα

2

tanβ

2

136. If  prove that 

Watch Video Solution

sec(θ + α) + sec(θ − α) = 2 secθ,

cos θ = ± √2 .
cosα

2

137. If  prove that 

Watch Video Solution

cosα = and cos β = ,
4

5

5

13
cos(α − β) =

56

65

138. Prove that: 

Watch Video Solution

8 −  6 = 1.
cos3 π

9
cos π

9

https://dl.doubtnut.com/l/_sB8MQAcPeBRX
https://dl.doubtnut.com/l/_mzbhxR58eQ11
https://dl.doubtnut.com/l/_iiSMCdqm2gcq
https://dl.doubtnut.com/l/_PaWJi5ZL7Zj5


139. Prove that: 

Watch Video Solution

108 − 144 = 18
sinπ

18

sin3 π

18

140. Prove that 

Watch Video Solution

cos 6x = 32 cos6 x − 48 cos4 x + 18 cos2 x − 1

141. Prove that 

Watch Video Solution

: cosA cos(60 − A)cos(60 + A) = cos 3A
1

4

142. Prove that: 

Watch Video Solution

sinA sin(60 − A)sin(60 + A) = sin 3A.
1

4

143. Prove that: sin200sin400sin600sin800 =
3

16

https://dl.doubtnut.com/l/_Im0ApJ85HhY8
https://dl.doubtnut.com/l/_aHmDQrvU2M1t
https://dl.doubtnut.com/l/_rl4P5tEWtKja
https://dl.doubtnut.com/l/_P1tMh5xpcTp3
https://dl.doubtnut.com/l/_vNTXaSLBBHKL


Watch Video Solution

144. prove 

Watch Video Solution

sin(5θ) = 16 sin5(θ) − 20 sin3(θ) + 5 sin(θ)

145. Prove the following identity:

Watch Video Solution

4(cos3 100 + sin3  200) =  3 (cos 100 + sin 200)

146. Prove the following identity: 

Watch Video Solution

cos3 θs ∈ 3θ + sin3 θ cos 3θ = s ∈ 4θ.
3

4

147. Prove the following identity:

tanθtan(60∘ + θ)tan(60∘ − θ) = ]tan 3θ and hencetan 20∘ tan 40∘ tan 60∘

https://dl.doubtnut.com/l/_vNTXaSLBBHKL
https://dl.doubtnut.com/l/_1Uq15sVsGkru
https://dl.doubtnut.com/l/_NOLXoe6kNC1F
https://dl.doubtnut.com/l/_s45yRX11PCz0
https://dl.doubtnut.com/l/_hEH1Ax37rsJA


Watch Video Solution

148. Prove that: Let's

use the sum-of-angles formula for tangent,

, along with   

 

 

 

 

 

 

tanA + tan(600 + A) − tan(600 − A) = 3tan3A

tan(x + y) =
tanx + tany

1 − tanx tany
tan 60º = √3

tan(60º ± A) =
√3 ± tanA

1 ∓ (√3)tanA

= (1 ± (√3)tanA)
√3 ± tanA

1 − 3 tan²A

=
3 ± 4 tanA + (√3)tan²A

1 − 3 tan²A

tanA + tan(60º + A) − tan(60º − A)

= tanA + 8
tanA

1 − 3 tan²A

= tanA
1 − 3 tan²A + 8

1 − 3 tan²A

https://dl.doubtnut.com/l/_hEH1Ax37rsJA
https://dl.doubtnut.com/l/_KPHe10JpNH7x


  

  

 

 

 

 

Watch Video Solution

= 3 tanA
3 − tan²A

1 − 3 tan²A

tan 2A = 2
tanA

1 − tan²A

tan 3A = tan(2A + A)

=
tan 2A + tanA

1 − tan 2A tanA

=
2 tanA + tanA(1 − tan²A)

(1 − tan²A) − 2 tanA tanA

= tanA(3 − tan²A)
)

1 − 3 tan²A

149. Prove that: 

Watch Video Solution

cot A + cot(600 + A) − cot(600 − A) = 3 cot 3A

https://dl.doubtnut.com/l/_KPHe10JpNH7x
https://dl.doubtnut.com/l/_62YUUnF2aqvS


150. Prove the following identity:

Watch Video Solution

cot A + cot(600 + A) + cot(1200 + A) = 3 cot 3A

151. Prove that:

Watch Video Solution

sin3
A + sin3( + A) + sin3( + A) = − sin 3A.

2π

3

4π

3

3

4

152. Maximum value of  for all values of 

A. 1/2

B. 1/4

C. 1/8

D. None of these

∣∣cos θ cos(600 − θ)cos(600 + θ) θ.

https://dl.doubtnut.com/l/_62YUUnF2aqvS
https://dl.doubtnut.com/l/_qcemcsM45pCz
https://dl.doubtnut.com/l/_P417TK203l30
https://dl.doubtnut.com/l/_us77wGTU7Cri


Answer: B

Watch Video Solution

153. Prove that: 

Watch Video Solution

sin( )sin(2 )sin(3 )sin(4 ) =
π

5

π

5

π

5

π

5

5

16

154. Prove that 

Watch Video Solution

=
cos(2π)

15

cos(4π)

15

cos(8π)

15

cos(14π)

15

1

16

155. Prove that: 

Watch Video Solution

sin 120sin 480sin 540 = .
1

8

https://dl.doubtnut.com/l/_us77wGTU7Cri
https://dl.doubtnut.com/l/_85FkZEfeO9ut
https://dl.doubtnut.com/l/_WpVwFostV7dg
https://dl.doubtnut.com/l/_4eIea0vmqkmf


156. The value oif the expressin

 is

Watch Video Solution

(1 + )(1 + )(1 + )(1 + )
cos π

10

cos(3π)

10

cos(7π)

10

cos(9π)

10

157. Prove that ;  we have

Watch Video Solution

4sin 27∘ = (5 + √5) − √(3 − √5)

158. Prove that : 

Watch Video Solution

sin2(72∘ ) − sin2(60∘ ) =
√5 − 1

8

159. Prove that: 

Watch Video Solution

sin2 240 − sin2 60 =
√5 − 1

8

https://dl.doubtnut.com/l/_atDi5ad1lsBp
https://dl.doubtnut.com/l/_c20xMeeQLFvU
https://dl.doubtnut.com/l/_qzFuyaJy4aEh
https://dl.doubtnut.com/l/_1cDWs8eCXcIx


160. Prove that: 

Watch Video Solution

sin2 420 − cos2 780 =
√5 + 1

8

161. Prove that: 

Watch Video Solution

cos 780cos 420cos 360 =
1

8

162. 

 =

Watch Video Solution

cos( )cos( )cos( )cos( )cos( )cos( )cos( )
π

15

2π

15

3π

15
4π
15

5π

15

6π

15
7π
15

1

27

163. Prove that 

Watch Video Solution

cos 6∘ . cos 42∘ . cos 66∘ cos 78∘ =
1

16

https://dl.doubtnut.com/l/_44k3L7OSHv16
https://dl.doubtnut.com/l/_VZjmiqNvnwLP
https://dl.doubtnut.com/l/_UHAShIgQuTMJ
https://dl.doubtnut.com/l/_fi8uqjXdFBoY


164. Prove that: 

Watch Video Solution

sin 60sin 420sin 660sin 780 =
1

16

165. Prove that: 

Watch Video Solution

sin 360s ∈ 720s ∈ 1080s ∈ 1440 = .
5

16

166. If  then write the value of 

Watch Video Solution

cos 4x = 1 + k sin2 x cos2 x, k.

167. If  then writhe the value f 

Watch Video Solution

= ,
tanx

2
m

n
m sinx + n cos x.

168. If `pi/2

https://dl.doubtnut.com/l/_cXswGLLQflxq
https://dl.doubtnut.com/l/_LAHLTOmKkDOF
https://dl.doubtnut.com/l/_QqYrdOc22H8Y
https://dl.doubtnut.com/l/_KjKL8kjt4WmG
https://dl.doubtnut.com/l/_p28x2RqBiZkk


Watch Video Solution

169. If `pi/2

Watch Video Solution

170. If `pi/2

Watch Video Solution

171. If `pi

Watch Video Solution

172. Write the value of 

Watch Video Solution

cos2 76∘ + cos2 16∘ − cos 76∘ cos 16∘

https://dl.doubtnut.com/l/_p28x2RqBiZkk
https://dl.doubtnut.com/l/_lWgKEgTP4e8i
https://dl.doubtnut.com/l/_2u8chHuKgRbO
https://dl.doubtnut.com/l/_dQ0hAtshdqE5
https://dl.doubtnut.com/l/_wEk15yr9stX2
https://dl.doubtnut.com/l/_d6rVqjgyx7yG


173. If `pi/4

Watch Video Solution

174. Prove that: 

Watch Video Solution

= − ,
cos π

7

cos(2π)

7

cos(4π)

7

1

8

175. If  �nd the value of 

Watch Video Solution

sinx + cos x = a, sin6 x + cos6 x.

176. If  �nd the value of 

Watch Video Solution

s ∈ x + cos x = a, |s ∈ x − cos x|.

177. 8. sin( ). cos( ). cos( ). cos( ) =
x

8
x

2
x

4
x

8

https://dl.doubtnut.com/l/_d6rVqjgyx7yG
https://dl.doubtnut.com/l/_3owirzyNWblt
https://dl.doubtnut.com/l/_ZUgbt99OkEey
https://dl.doubtnut.com/l/_uMnOy8teB6rg
https://dl.doubtnut.com/l/_0Jq5BJsjI2cp


Watch Video Solution

178. 

Watch Video Solution

cos( )cos( )cos( )cos( )cos( )cos( ) =
π

65

2π

65
4π
65

8π

65

16π

65

32π

65

1

64

179. For all real values of  

is equal to a.  b.  c.  d. none of these

Watch Video Solution

x, cot x − 2 cot 2x

tan 2x tanx cot 3x

180. The value of  is  b.  c.  d. none of

these

Watch Video Solution

2 + 3 −  4
tanπ

10
secπ

10
cos π

10
0 1 √5

https://dl.doubtnut.com/l/_0Jq5BJsjI2cp
https://dl.doubtnut.com/l/_jANDUwEvz8o9
https://dl.doubtnut.com/l/_JGZ61onTKNed
https://dl.doubtnut.com/l/_NRGy2dCIOgwq


181. If in a  then 

  none of these

Watch Video Solution

ΔABC, tanA + tanB + tanC = 0

cot A cot B cot C = a.6, b. 1, c. , d.
1

6

182. If  then 

 b.  c.  d. none of these

Watch Video Solution

s ∈ α + s ∈ β = a and cosα − cos β = b, =
tan(α − β)

2

−
a

b

b

a
√a2 + b2

183. The value of  is  b.  c.  d.

none of these

Watch Video Solution

tanθ sin( + θ)cos( − θ)
π

2

π

2
−1 1 sin 2θ

1

2

184. Prove that: 

Watch Video Solution

+ + + = 2
sin2 π

18

sin2 π

9

sin2(7π)

18

sin2(4π)

9

https://dl.doubtnut.com/l/_lexwN5YL01vI
https://dl.doubtnut.com/l/_roZWyKfibxzg
https://dl.doubtnut.com/l/_caSQNEssKzba
https://dl.doubtnut.com/l/_Eczsu8phzQ8q


185. If  ,the  lies in the interval 

(a)  

(b)  

(c)  

(d) none of these

Watch Video Solution

A = 2 sin2 θ − cos 2θ A

[ − 1, 3]

[1, 2]

[ − 2, 4]

186. The value of  is  b.  c. 

 d. 

Watch Video Solution

cos2( + θ) − sin2 ( − θ)
π

6

π

6
a cos 2θ

.
1
2

0

− cos 2θ
1

2

1

2

187. The value of  is equal to 

(a)  (b)  (c)  (d) none of these

Watch Video Solution

cos 3θ

2 cos 2θ − 1

cos θ sin θ tan θ

https://dl.doubtnut.com/l/_Eczsu8phzQ8q
https://dl.doubtnut.com/l/_dwzi8CM5m7TJ
https://dl.doubtnut.com/l/_Tq3q9N9hFC4K
https://dl.doubtnut.com/l/_2l8x2KVFC3tr


188. The value of  is  b.  c. 

 d. 

Watch Video Solution

2(sin 2θ + 2 cos2 θ − 1)

cos θ − sin θ − cos 3θ + sin 3θ
a. cos θ secθ

cos ecθ sin θ

189.  is equal to  b. 

 c.  d. 

Watch Video Solution

2(1 − 2 sin2 7θ)sin 3θ a. sin 17θ − sin 11θ

sin 11θ − sin 17θ cos 17θ − cos 11θ cos 17θ + cos 11θ

190. =

Watch Video Solution

cos(36∘ − A)cos(36∘ + A) + cos(54∘ + A)cos(54∘ − A) cos 2A

191. Prove that: 

Watch Video Solution

tanθ tan(600 − θ)tan(600 + θ) = tan 3θ.

https://dl.doubtnut.com/l/_2l8x2KVFC3tr
https://dl.doubtnut.com/l/_z193FxKqtwVx
https://dl.doubtnut.com/l/_KT0WE93vWlsi
https://dl.doubtnut.com/l/_ud4XCJsQPlvs
https://dl.doubtnut.com/l/_GCQiGU3fvGvd


Others

192. 

Watch Video Solution

tan θ + tan(600 + θ) + tan(1200 + θ) = 3 tan 3θ

193.  is equal to 

Watch Video Solution

sin(5θ)

sin θ

a.16 cos4 θ − 12 cos2 θ + 1, b.16 cos4 θ + 12 cos2 θ + 1, c.16 cos4 θ − 12 cos2 θ

1. If is equal to  (b)

 (c)  (d) 

View Text Solution

n = 1, 2, 3, ., then cosαcos2αcos4αcos 2n− 1α
sin 2nα

2n sinα
sin 2nα

2nsin2n − 1α

sin 4n− 1α

4n− 1 sinα

sin 2nα

2nsinα

https://dl.doubtnut.com/l/_GCQiGU3fvGvd
https://dl.doubtnut.com/l/_HLUZGIrc2jOe
https://dl.doubtnut.com/l/_kFam7UP4Z5BL
https://dl.doubtnut.com/l/_BB7nlHcZH7xN


2. 

View Text Solution

tan 82( )
∘

= (√3 + √2) ⋅ (√2 + 1) = √2 + √3 + √4 + √6
1

2

3. Prove that:

View Text Solution

15 sin(5 )15 cos(5 ) − 20 sin3(5 ) − 20 cos3(5 ) = 0
π

12

π

12

π

12

π

12

https://dl.doubtnut.com/l/_QtqAgTlVOf0T
https://dl.doubtnut.com/l/_IyFZpaP3QkeQ

